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resistant to piperacillin, two to ceftazidime and one to cefepime. A 
significant correlation between the MICs and the number of anti- 
pseudomonal courses of antibiotics was found for the aminoglyco- 
sides, meropenem, piperacillin, ciprofloxacin, and moxifloxacin. 
Conclusions: Repeated course$ of antibiotics in patients with 
cystic fibrosis are aqsociated with increases in the MICs of the 
compounds used. 
I P588A I Genomic variability and antibiotic resistance 
of sequential Pseudomonas aeruginosa 
isolates from bronchiectasis patients without 
cystic fibrosis 
I. Puiana', L. Gallego', G. Martin', E Lopez', J. Canduela', 
R. Cisterns','. 'Universidad del Pais Vasco, 'Hospital de Santa Marina, 
'Hospital de Basurto, Bilbao, Spairi 
Objectives: Most of the typing studies on Pseudomonas aeru'yinosa 
colonization and persistence in chronic lung diseases has been cen- 
tered on cystic fibrosis (CF) patients. However, this bacterium also 
causes important infections in bronchiectasis patients without CF and 
it is beneficial to ascertain if it is the same or a different strain which 
reappears in the sputum after some time and/or antibiotic treatment 
Methods: Thirty-seven sequential isolates from eight non-CF 
bronchiectasis patients were selected for between 1 and 3 years and 
characterized by two different PCR assays. Antibiotic susceptibility 
tests to aztreonam, amikacin, ceftazidime, ciprofloxacin, chlor- 
aniphenicol, cefotaxime, cefuroxime, imipeneni, nieropenem and 
ofloxacin were done 
Results: All patients had several hospital stays (range 7-49). It is 
of interest that four patients were found to harbor a mix of mucoid 
and non-niucoid isolates. Eleven different genotypic patterns were 
observed among isolates. Three of the eight patients were infected by 
two different strains, while five were each infected by the same strain. 
All the isolates, except one, were susceptible to carbapenems. Nine 
of 11 clones developed resistance to aztreonani and six to cipro- 
floxacin and ofloxacin. In all cases the last isolate of each patient 
showed the higher resistance level 
Conclusions: E aeruginosa infections in the patients studied were 
produced by a single clone or a maximum of two clones. Although 
there was phenotypic heterogeneity among the sequential isolates 
(mucoidity, different antibiotic resistance profiles), the genotypic 
pattern was the same. This suggests that the persistence of J? aeruginosa 
in chronic lung infections of bronchiectasis patients involves different 
phenotypic alterations that enhance its capacity to survive in this 
environment 
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1 P589 I The effects of streptomycin and ceftizoxime on 
humoral immunity in rabbits 
H. Baradaran, S.A. Rezaii, R.E. Sadeghi. Immunology Laboratory, 
Emarn Rare Hospital, Mashad University o f  Medical Sciences, Iran 
Antibiotics, in addition to killing or inhibiting the growth of 
microorganisms, may also affect the immune response in many ways. 
Therefore, immunomodulation of antibiotics is important, especially 
for immunocompromised transplantation and autoimmune patients. 
We studied the effects of streptomycin (an aminoglycoside) and 
ceftizoxime (a cephalosporin) on rabbit humoral immunity. We 
injected 20 mg/kg/day streptomycin (group I) ,  17 mg/kg/day cefti- 
zoxime (group 11) and distilled water (control group) in two single 
doses for 14 days into adult male rabbits. In addition, SRBC used as 
antigen and a microheniagglutination laboratory method for evalua- 
tion of antibody production. 
The results showed that specific IgM production was potentiated 
in primary and secondary responses in both groups: this was signifi- 
cant in group I on the 7th (37.6%) and 14th days (21.7%) (p<0.01), 
and in group I1 on the 7th, 14th and 21st days (P<0.02). O n  the 
other hand, specific IgG production in group I was enhanced signif- 
icantly in primary responses (P<0.02), but no significant effects were 
seen in IgG secondary responses In the two groups. 
Conclusion: These drugs potentiated primary immune responses, 
but there were no significant effects on secondary humoral responses, 
and it seems that these drugs act as adjuvants. 
vl Serum interferon-gamma and interleukin-10 in 
reactivation of cytomegalovirus infection 
during pregnancy 
A. Szkaradkiewicz, A. Jopek, €? Pieta, G. Breborowicz, T. Tulecka. 
Karol Marcinkowski University o f  Medical Sciences in Poznan, Poland 
Objectives: Reactivation of latent CMV infection may cause recur- 
rent abortions. We aimed at finding out whether active CMV infec- 
tion In pregnant women is associated with disturbed serum 
IFN-gamma and IL-I0 levels. 
Methods: The studies were performed on 12 women (mean age: 
30 years) on the first day after consecutive spontaneous abortion in 
the second trimester ofpregnancy, and in 15 women (mean age: 31 
years) in the second trimester of a normal pregnancy (control group). 
Serum anti-CMV antibodies were determined by imniunoenzymatic 
technique, employing Enzygnost AntiCMWIgM/IgG (Behring). 
Serum cytokine levels were established using human interferon- 
gamma ((h)IFN gamma), ELISA system (Biotrak) for IFN-gamma 
and human interleukin-10 ((h)IL- lo), and ELISA system for IL-10. 
Results: In all women with obstetric failures an active CMV 
infection was diagnosed. In the experimental group, serum IFN- 
gamma levels were undetectable while serum IL-10 level averaged 5.0 
k2.0 pg/mL, which did not differ significantly from levels in the 
control group (p 0.05). 
Conclusions: Reactivation of CMV infection in pregnancy may 
result from the absence of an IFN-gamma response. 
Lm Granulocyte-macrophage colony-stimulating 
factor: prophylaxis of foreign body infection in 
a rat model 
E. Van Wijngaerden, S. Van Lierde, H. Bobbaers, J. Van Eldere, 
WE. Peeternians. In&ious Diseases Research Croup, University o f  
Leuven, Lcuven, Be(qinm 
Objectives: To determine the effect of granulocyte-macrophage 
colony-stimulating factor (GM-CSF) in a rat model of prophylaxis of 
foreign body infection. 
Methods: One-cm polyurethane catheter segments were incu- 
bated for 2 h at 0°C in a suspension of a defined strain of S. epider- 
midis. Three catheters carrying a bacterial inoculum of3.1 loglo CFU 
were implanted subcutaneously in each inbred Fisher rat. Murine 
GM-CSF was administered in a single dose of 4 mg/kg SC together 
with a single dose of teicoplanin 10 mg/kg IM 4 h before catheter 
implantation. In a second group, sterile water plus teicoplanin was 
given. The catheters were explanted after 72 h and quantitative 
catheter cultures were performed after sonication. 
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Results: In the teicoplanin group, the mean (SD) number of 
bacteria recovei-ed was 5.5 (0.9) log~o CFU per catheter (n=24), 
which decreased to 4.6 (1.6) 1og10 CFU per catheter (n=24) with the 
association of GM-CSF (y=0.02, two-tailed Student's f-test). 
Conclusions: In this rat model of foreign body infection suitable 
for the study of surgical prophylaxis, a statistically significant prophy- 
lactic effect of GM-CSF could be demonstrated when combined 
with a low dose ofteicoplanin. The use of strategies interfering with 
host factors in foreign body infection needs further investigation. 
Macrophage stimulation by lysomotropic 
agent Triton WR 1339 aggravates liver injury 
during LPS shock 
T.A. Korolenko, I.G. Svechnikova. Laboratory o j  Cellular 
Biochemistry, Institfit? o j  Physiology RAMS, Novosibirsk, Russia 
Objectives: To study LPS effects in a model of inacrophage (Mph) 
stimulation and lipemia, which can modifi (aggravate or protect) 
liver injury. 
Methods: LPS (E. coli 0127:B8, Difco, USA) (1.2 mg/kg to 
Wistar rats, 2-3 h after) and Triton W R  1339 (TWR) (1 g/kg, 
24 h, 7 days) models were used. Lysosomal enzyme activity was 
measured fluorometrically. Phagocytosis rate was estimated by carbon 
clearance test. 
Results: Lipemia (TWR, 24 h) and the prominent liver Mph 
stiniulation (TWR, 7th day) according to the phagocytosis test were 
shown. Stiniulation ofliver Mph by T W R  (7th day) was followed by 
increased numbers of monocytes in peripheral blood, increased liver- 
specific activity of cathepsin B, and marker lysosomal enzyme of 
Kupffer cells. LPS (2-3 h) alone induced no changes of ALT activ- 
ity; inild stimulation of liver macrophage lysosomes (increased free 
activity o f  cathepsin 8) and decreased specific activity of the lysoso- 
ma1 enzyme5 hexosaininidase and B- galactosidase (both twice) were 
noted. During lipemia (TWR 24 h), LPS did not affect liver func- 
tion tests, but drastic aggravation of liver injury was noted when LPS 
was injected on the 7th day of T W R  administration, when the 
prominent Mph stimulation was noted. Labilization of lysoson~al 
membranes and changes of osmotic behavior of lysosomes were 
observed during LPS and T W R  administration, both separate and 
combined. 
Conclusions: Mph stimulation by T W R  was responsible for 
LPS-induced aggravation of liver injury, while lipemia in the same 
T W R  model had, on the contrary, some protective effect. The results 
obtained provide evidence that Mph stimulatiori by lysosomotropic 
drugs can aggravate LPS-induced liver injury 
Lysosomal marker enzymes of macrophages as 
index of inflammation and protective effect of 
gadolinium chloride 
I.G. Svechnikova, T.A. Korolenko. Institute 4Phy.&~/ogy RAMS,  
Novosibirsk, Russia 
Objectives: To investigate the role of macrophage (Mph) depression 
in development o f  inflammation, with special attention to marker 
lysosomal enzymes of Mph cathepsin B, N-acetyl-B-hexosaininidase 
(&Hex), B-D-galactosidase (&Gal). 
Methods: The selective inhibitor of Kupffer cell function gado- 
linium chloride (Gd) was adniinistered to Wistar rats or CBA mice 
in a dose of 7.5 mg/kg IV 24 h before zymosan (100 nig/kg, IV, 
iiiflaniniation model, 5th day). The Mph stimulator carboxy-methy- 
lated derivative of B-l,3-glucan (CMG) was injected in a dose of 25 
mg/kg. Activity of lysosoinal enzymes was deteriiuned using fluoro- 
genic substrates. 
Results: During inflammation induced by zymosan, the specific 
activities of cathepsin B, &Hex and R-Gal were sigiiificantly 
increased in liver, lung (cathepsin B) and, partially, in spleen (cathep- 
sin U). Pretreatment by Gd prevented liver inflammation induced by 
zymosan, decreasing the activity of marker enzymes to the control 
values. At the same time, Gd did not prevent inflaniination syinp- 
toms in lung and spleen. Gd administration to control animals 
induced a decrease in phagocytosis rate, but the activity of the Iyso- 
soma1 enzymes studied was not diminished in liver; moreover, the 
activity of B-Hex was elevated in spleen, possibly as a consequciice 
of  Mph redistribution. The Mph stimulator CMG induced only 
elevation of B-Gal activity in spleen. 
Conclusions: The marker Mph enzymes cathepsin U, B-Hex and 
%Gal are responsible for mediation of inflammation induced by 
zymosan, and Mph depression by Gd prevented these symptoms only 
in liver (not in lung and spleen). CMG usage seems be perspective 
for experimental treatment as a macrophage stimulator. 
Implication of NF-kB in Toxoplasma gondii - 
induced MCP-1 secretion 
M.P. Brenier-Piiichart, H. Pelloux, J. Simon, l? Ambroise-Thomas. 
Purusitologie-Mycolo8ic Mbdicule et Molkrrluire, Fuculfi de MCdecirw, 
Grenoble, Frame 
Objectives: Secretion of monocyte chemotactic protein-1 by 
human fibroblasts infected with 7: p n d i i ,  and the role of transcrip- 
tion factor NF-kEi in the 7: gondii-induced MCP-1 secretion were 
studied. 
Methods: During 24 h, confluent MRC-5 fibroblasts were: (1) 
infected with 10"/niL tachyzoites of ?: p n d i i  R H  strain; (2) stimu- 
lated with heat-killed tachyzoites; (3) infected with tachyzoites 
pretreated with Dh09, a specific inhibitor of phosphatidylcholine- 
specific phospholipase C; and (4) treated with 400 U/ml TNF-alpha 
(positive control). Moreover, cells pretreated for 1 h with an  NF-kB 
activation inhibitor, ALLN (proteasome inhibitor, 50 pM), and 
PDTC (100 pM) were infected or stimulated with 400 U/mL of 
TNF-alpha for 10 h. Cell supernatants were harvested and MCP-1 
was quantified by ELISA. 
Results: Live tachyzoites induced a significant increase of MCP- 
1 secretion by fibroblasts, 24 h after infection. This induction was not 
obtained after stimulation by heat-kiiied tachyzoites or D609- 
pretreated parasites. Treatment of the cells with pi-oteasonie inhibitor 
ALNN reversed the effect of 7: gondii and TNF-dphd 011 MCP-1 
secretion by fibroblasts, whereas PDTC was ineffective. 
Conclusions: T gondii is an inducer of MCP-1 by fibroblasts. 
Active invasion of parasite seems to play a key role in M U - 1  induc- 
tion. I: gondii-induced stimulation of MCP-1 is blocked by an 
inhibitor of NF-kU activation. These preliminary data show that NF- 
kB seeins to be involved in the induction of MCP-1 production by 
7: gondii. To elucidate the underlying niolecular mechanisms upreg- 
ulating the MCP-1 production by Tgondii ,  the ctudy ofMCP-i gene 
expression will be necessary. 
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w] A new cytokine dressing containing G-CSF 
accelerates healing of P aeruginosa wound 
infection in mice 
J. Grzvbowski, E. Oldak, K. Lasocki, M. Janiak. Military Institute of 
Hxqiene and Epidemiology, Warsau), Poland 
Objectives: A new polyurethane-based dressing with rhC-CSF was 
developed and tested. Kinetics of release ofthe incorporated cytokine 
and its biological activity in vitro were examined. Also, the 
antipseudomonal eRicacy in vivo of the dressing was investigated. 
Methods: rhG-CSF (15 pg/cm* ) was incorporated into poly- 
urethane sponge. The cytokine was extracted for 3 days. The rgG- 
CSF content in the extracts was examined by ELISA. To examine 
the influence of the extracted cytokine on phagocytic activity and 
oxidative burst activity in human blood leukocytes, flow cytometric 
analysis was performed using PHAGOTEST and BURSTETST. To 
examine in vivo anti-infective efficacy of the dressing, the murine 
model infected wound was employed. The wounds were inoculated 
with 10' CFU of I? aenrginosa strain ATCC 27853 and treated locally 
with the cytokine-containing dressing. 
Results: The release of rhG-CSF was determined as 25% of the 
incorporated cytokine. Maximal efficiency of the extraction was 
observed on  the first day. The rhG-CSF extracted from the drersing 
Ftiinulated the number of phagocytosing cells and the intensity of 
phagocytosis per cell, as well as the level ofthe oxidative burst. in the 
in vivo experiments, in mice treated locally with the dressing 
containing rhG-CSF the number ofbacteria in the wound was signif- 
icantly lower (pC0.001) than in controls beginning from the third 
day. O n  the eighth day a 98% reduction in the number ofbacteria in 
the wound was observed compared to the control mice. 
Conclusions: The newly designed dressings containing the 
incorporated rhG-CSF can be used as effective topical cytokine 
delivery systems in the treatment of bacterial infections in wounds. 
(p596] Comparison of HLA-DR and ex vivo TNF-alpha 
release from whole blood for the analysis of 
monocyte function 
W.-D. Docke', R. Dostatni', Ch. Liebenthal', H.  Zuckermann3, 
W. Klinglei, G. Schonharl-Voss2 , R. Sabat', F? Reinkej, H.-D. 
Volk'. 'Institute o/Mediial Immunology, Ckariti. Campus Mitte, Berlin, 
' D P C  Biermann, Bad Nauheim, 'Department of Sugery, CharitC 
Campus Mitte, Berlin, 'Department !f Nepkrology and Internal Infetisiue 
Care, Charith-Campus Virikow, Berlin, Germany 
Objectives: To compare the ex vivo TNF-alpha release from whole 
blood with the already established method of HLA-DR measurement 
for the analysis of monocyte function and to investigate the clinical 
utility of the ex vivo TNF-alpha release test in patients suffering from 
tnonocyte deactivation. 
Methods: Whole blood was drawn from healthy volunteers or 
sepsis patients between 8.00 and 10.00 a.m. and subjected to the ex 
vivo TNF-alpha release test (Milenia (MKEVS 1); DPC Biermann, 
Bad Nauheim). TNF-alpha (LKNF) measurements were performed 
with a fully automated system (IMMULITE, DPC, Los Angeles). 
HLA-DR expression on CD14 monocytes was measured by flow 
cytometry, using monoclonal antibodies from Becton-Dickinson, 
Heidelberg, Germany. The analysis was performed at a FACSCAN 
(Becton-Dickinron). 
Results: The ex vivo TNF-alpha release from whole blood is a 
highly reproducible method with very good precision. A compari- 
son with the HLA-IIR measurement yielded a good correlation, 
indicating that this method can be used for the analysis of monocyte 
function. 
Conclusions: The measurement of ex vivo TNF-alpha release 
from whole blood is a well-standardized and reproducible method for 
the analysis of monocyte function. 
I=] Bactericidal activity of normal cord serum 
against a-hemolytic and non-hemolytic 
Escherichia coli strains 
A. Cisowska, S .  Jankowski. Department of Biolqy, Medical University, 
Wroilatv, Poland 
Objectives: To determine the susceptibility of a-hemolytic E. Cali 
strains (hly-) and non-hemolytic mutant strains (hly+) to the bacte- 
ricidal action of normal cord serum (NCS). 
Methods: Four strains of E. ioli were isolated from patients with 
urinary tract infections. Cultures were incubated for 3 h a t  37°C on 
blood agar (5% sheep red blood cells). Strains were considered to be 
a-hemolytic when they lysed erythrocytes. Non-hemolytic mutant 
mains were obtained from a-hemolytic E. ioli strains by treatment 
with rifampicin. The bactericidal activity of the serum was deter- 
mined by a method described earlier (Jankowski S, et al. FEMS 
I n ~ u n o l  Med Microbiol 1996; 13: 59-64). 
Results: The results of killing a-hemolytic and non-hemolytic 
mutants of E. ioli rods in NCS are shown in the table. 
m e survival in NCS a h  3h incubation 
5703 hly' 1935.5 
5786 hly 4702 fl5697 hly 
5543 hly m.4 
Conclusions: Our results indicate that a-hemolysin could be 
another factor increasing the serum resistance of E .  coli, so NCS-resis- 
tant hly+ E. ioli strains could be more virulent in newborns. 
Observation of changes in percentages of B 
(CD19) and T (CD3) lymphocytes, subsets CD4 
and CD8, and CD4ICD8 ratio in Lyme 
borreliosis 
J. Zajkowska', E. Kasprzycka*, S.A. Pancewicz', E. Siwak', M. 
Kondrusik', T. Hermanowska-Szpakowicz], J. Zakz Medical 
University, 'Department o f  Parasitic Diseases and Neuroinfctions, 
'Department o f  Pediatric Diaxnosis, Bialystok, Poland 
Objectives: The estimation of percentages of lymphocytes B 
(CD19) and T (CD3). subsets CD4 and CD8, and CD4/CD8 ratio, 
during B. burgdoferi infection before (examination I) and after antibi- 
otic therapy (examination 11). 
Methods: 30 patients aged 17-60 years (mean: 41) with diagnosed 
erythema migrans (EM), Lyme arthritis (LA) and neuroborreliosis 
(NB) were examined. Diagnosis was based on epidemiologic and 
clinical suggestions confirmed by the presence of antibodies against 
B. burfdoferi in ELISA test. Lymphocytes were marked and measured 
by flow cytometric immunophenotyping (Coulter EPIX X L )  with 
Becton-Dickinson antibodies twice, before and after treatment. 
Statistical analysis was performed with the AnStat program. 
Results: In the first examination we found a significantly higher 
percentage of CD3 (x=72.54) as compared with the control group 
(x=69.3), and a lower percentage of CD19 (x=13.2) in comparison 
with the control group (x=12.9). In the second examination we 
found a significant progressive decrease of CD19 (x=9.48) in 
comparison to the first test. The percentage of CD4 in the second 
examination (x=42) was markedly lower in comparison with the 
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control group (x=45.8). The subset of CD8 had significantly lower 
values in both the first (x=28.03) and the second examination 
(x=30.72) in comparison with the control group (x=34.2). We also 
found a significantly lower CD4/CD8 ratio (x= 1.39) after treatment 
as compared to the control group ( ~ ~ 2 . 6 7 ) .  
Conclusions: Obtained values of B- and T-lymphocyte percent- 
ages, subsets CD4 and CD8, and CD4/CD8 ratio, indicate that 
significant changes in lymphocyte subsets may be due to a strongly 
expressed local cell immune response during Lyme borreliosis. 
Observations of changes in the number of NK 
cells, activated lymphocytes of CDB+HLA-DR 
and CD3+CD25+ as well as CD4ICD8 ratio 
during Lyme borreliosis 
J. Zajkowska', M. Kondrusik', S. Pancewicz', E. Siwak', T. 
Hermanowska- Szpakowicz', J. Zak'. Medical University, 
'Department of Parasitic Diseases and Neuroirfections, 'Department .f 
Pediatric Diagnosis, Bialysfok, Poland 
Objectives: To investigate changes of chosen lymphocyte subsets 
and NK cells during Borrelia hugdufcri infection before (examination 
I) and after (examination 11) antibiotic treatment. 
Methods: 30 patients aged 17-60 (mean: 41) with recognized 
erythema migrans (EM), Lyme arthritis (LA) and neuroborreliosis 
(NB) were examined. Epidemiologic and clinical diagnoses were 
confirmed by the presence of antibodies against B. hmqduferi in an 
ELISA test. Lymphocyte subsets and NK cells were marked and 
measured twice by flow cytonretric immunophenotyping in Coulter 
EPIX XL with Becton-Dickinson antibodies twice, before and 
after treatment. Statistical analysis was performed with the AnStat 
program. 
Results: We found a statistically significant lower percentage of 
NK cells after treatment (x=13.5) than in the control group. We also 
found a statistically significant lower percentage of activated subset 
cells with phenotype CD3+HLA-DR before (x=4.78) and after 
treatment (x=4.03) compared to the control group ( ~ ~ 7 . 2 7 ) .  N o  
statistical changes in subsets with receptor for IL-2 before and after 
treatment were found. We found a significantly lower ratio of 
CD4/CD8 (x= 1.39) after treatment compared to the control group 
(x = 2.67). 
Conclusions: Changes in the lymphocyte subset percentage, 
CD3+HLA-DR, NK cells and CD4/CD8 ratio in whole blood can 
indicate the involvement of thete elements in the cell-mediated 
immune response during Lynx borreliosis. 
Ip6001 Utilization of ribozymes to modulate 
lipopolysaccharide binding protein ILBP) gene 
expression in vitro 
K. Michelsen', D. Reuter', V. Sandig3, R.R. Schumann'. 'bsti tut  
f: Mikrobioio@e, Hlimboldt Uttiversit~~, Berlin, 'Sequenome Systems, 
Haml~u~q, 3Max-Delbrirrk-Ceriter (A4DC), Berlin, Germany 
Objectives: The major component of the cell wall of Gram-nega- 
tive bacterial lipopolysaccharide (LPS) triggers the synthesis and 
release of inflammatory mediators that lead to fever, hypotension, 
multiple organ failure and septic shock. LPS binding protein (LBP) 
binds LPS with high affinity and delivers LPS to its cellular receptor 
CD14 on monocytes, macrophages and neutrophils. Binding of LPS 
to CD14 triggers cellular responses such as TNF-alpha, IL-1 and IL- 
6 secretion which further stimulate the immune system, including 
the upregulation of LBP mRNA. In order to elucidate the function 
of LBP increase we have used ribozymes to wppress LBP niRNA 
accumulation during experimental acute-phase induction. 
Methods: The cleavage activities octwo different ribozymes were 
determined by a cell-free in vitro cleavage assay Decrease of LBP 
expression upon cytokine stimulation in a niurine hepatoma cell line 
was measured by ELISA. 
Results: Two different in vitro tranrcrihed hammerhead ribo- 
zymes recognizing a GUC sequence at positions +28 and +77 of 
the LBP gene specifically cleaved the LBP transcript under physio- 
logic conditions into two fragments of expected size in an in vitro 
system. In contrast, a cleavage-deficient ribozynie had no effect. To 
determine the effects of intracellularly expressed ribozymes, aden- 
oviral vectors containing the sequences for two different ribozynies 
were transfected into a murine hepatoma cell line. One ribozyme 
showed a substantial inhibition of LBP gene expression, whereas the 
other ribozyme was less effective. The use of adenoviral-encoded 
ribozynies in a sepsis mouse model will potentially help to clariFy the 
phyyiologic role of LBP during acute phase and Gram-negative sepsis. 
Conclusions: Ribozymes directed against the LBP gene are able 
to cleave the LBP mRNA in vitro and reduce LBP expressioii in a 
murine hepatoma cell line. 
A new class of glycolipids derived from 
Treponema shares biological characteristics 
with lipopolysaccharide (LPS) while being 
chemically related to lipoteichoic acid (LTA) 
N.W.J. Schrode', U. Zahringer', B.K. Chio', K. Schrank', N. 
Lamping', D. Pfeil', U.B. Gobel', R.R. Schumann'. ' f t isf i tut j .  
Mikrobiotogie, Humboidt University, Berlin, 'Research Center Borstel, 
Borstel, Gernraiiy 
Two novel closely related spirochete$, Eeponenia maltophilnni, associ- 
ated with periodontitis, and Eeportema brennahurense were isolated. 
Culture supernatants of these strains induced TNF-alpha in human 
nionocytes, and this activity was inhibited by two well-established 
inhibitors of LPS, polymyxin B and anti-CD14 Ab My4. In murine 
RAW 264.7 macrophages, a TNF-alpha-inducing capacity was 
observed which was lipopolysaccharide binding protein (LBP) 
dependent. In these cells, treponeme supernatants furthermore 
caused LBP-dependent phosphorylation and activation of MAP 
kinases p42/p44, and phosphorylation of p38 and JNKl/2.  
Employing butanol extraction, a method commonly uwd for LPS 
extraction, the activity was found in the butanol phase. These extracts 
exhibited similar biological characteristics to untreated supernatants. 
PhenoVwater extraction of whole cells led to similar biological activ- 
ity as the butanol extract. Also, SDS-PAGE analysis gave a banding 
pattern comparable to butanol extracts of supernatants. Chemical 
analysis revealed predominantly the presence of hexoses and low 
amounts of saturated fatty acids. Kdo and heptose, two components 
crucial for LPS, were absent in both strains, whereas extracts derived 
from 7: brenrzaborense contained non-2-ulosonic acid (Kdn). 
Glycolipids of both strains contained phosphorylcholinr. Preliminary 
data suggest the presence of a lipid anchor comparable to that 
commonly found in LTA. 
These data present evidence for the prewnce of a novel glycolipid 
in Eeponema, whlch is released during cell growth. This glycolipid 
exhibits biological characteristics comparable with LPS but appears 
to be chenrlcally more closely related to LTA, a cell membrane 
compound commonly found in Gram-positive bacteria. 
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[p6021 Transcriptional inhibition of lipopolysaccharide 
(LPS) binding protein (LBP) by TGF-beta 
W Hallatschek, G. Fiedler, N. Lamping, R.R. Schumann. Institut 
j i i r  Mikrobiolofie, Humboldl Uniiwsity, Berlin, Germany 
Objectives: The acute-phase protein LBP binds to the Grani-nega- 
tive cell wall compound LPS and transfers it to CD14, leading to 
cellular activation including cytokine reiease. LBP levels rise substan- 
tially during the acute phase, so modulating LBP expression poten- 
tially could represent a novel concept for intervention. Therefore we 
studied the inhibitory activity of transforming growth factor (TGF)- 
beta towards LBP gene expression. 
Methods: LBP expression was analyzed by an in vitro model 
employing two hepatoma cell lines, HUH-7 and HepG2, LBP- 
Northern blotting, LBP-ELISA, and luciferase reporter gene assay. 
Results: We were able to show chat transcriptional induction of 
LBP is dependent on stimulation with IL-1, IL-6, and dexanietha- 
sone (DEX). TGF-beta was found to inhibit LBP protein synthesis 
induced by IL-1, IL-6 and DEX in a dose-dependent manner. 
Assessment of LBP mRNA transcript accumulation and LBP 
promoter activity confirmed the inhibitory effect of TGF-beta and 
showed that it acts mainly at the transcriptional level, and by inhibi- 
tion of the cellular signaling pathway. Furthermore, we investigated 
different timing and dosing regimens for the application of TGF- 
beta. Preincubation and simultaneous incubation of cells with TGF- 
beta revealed inhibition; however, incubation with TGF-beta 3 h 
after cytokine stimulation only partially blocked LBP synthesis. TGF- 
beta-mediated blocking of LBP expression was present for 48 h, and 
declined after 72 h. 
Conclusions: TGF-beta blocks LBP synthesis induced by IL-I, 
IL-6 and DEX in vitro by transcriptional regulation of the LBP 
promoter. 
IP603] Evidence for different binding sites for 
lipopolysaccharides and phospholipids within 
LPS binding protein (LBP) 
E. Latz’, N. Lamping , R. Thieringer’, S.D. Wright’, R.R. 
Schumann’. ‘Campus Buch, Abteilungfir Chiruvie rrnd C/zimr@che 
Onkologie, ZInstitutfur Mikrobiologie G Hygiene, Uniuersitatsklinikum 
CharitC, Berlin, Germany; jMerck Research Laboratories, DeparttnentfOr 
Lipid Biochemistry, Rahway, NJ USA 
Objectives: LBP is a member of a family of lipid transfer/ 
lipopolysaccharide binding proteins that transfers not only LPS, but 
also phospholipids, as has been shown previously. The three-dimen- 
sional analysis of bacterial/permeability-increasing protein (BPI), and 
the computer-based comparison of BPI and LBP, suggested that the 
putative binding sites for LPS and phospholipids are located in 
distinct regions. 
Methods: LBP was mutated in the LPS-binding site by site- 
directed mutagenesis and expressed in CHO cells. Wild-type LBP 
and mutants were analyzed in a quantitative, real-time assay for 
measuring LBP-catalyzed lipid transfer to CD14 or rHDL, respec- 
tively. Obtained results were confirmed in gel shift assays measuring 
transfer of tritiated phosphatidylcholine to C1314. 
Results: The exchange of two positive charges into negative 
charges resulted in loss of LPS-binding and transfer activity, whereas 
transfer activity of phospholipids was retained. Furthermore, a 
domain exchange hybrid niolecule with 12 amino acids of the 
LBP/LPS-binding site substituted with that of Limulus anti-LPS 
factor (LALF) was shown to bind and transfer both LPS and phos- 
pholipids. 
Conclusions: A separation of binding sites for LPS and phos- 
pholipids within LBP seems likely, as functional knockout or domain 
exchange of the LPS-binding site does not influence phospholipid 
transfer catalyzed by LBP mutants. 
LPS tolerance prolongs survival during 
Salmonella typhimurium infection by 
increasing bacterial clearance 
M. Lehner, T. Hartung, D. Bundschuh, J. Walther, A. Wendel. 
Department of Biochemical Pharmacology, University o f  Konstanr, 
Konstanr, Germany 
Objectives: To study the effect of lipopolysaccharide (LPS) toler- 
ance on subsequent bacterial infection in mice. 
Methods: Male BALB/c mice were injected with saline or 1 
mg/kg LPS from Salmonella abortus eqni in saline on 3 consecutive 
days to induce LPS tolerance. 24 h after the last LPS injection, 
animals were infected with 10’ or 10’ Salmonella typhimurium. 
Results: LPS-tolerant mice survived significantly longer than 
control animals (154*13 h versus 76?8 h , p<0.001). Viable bacte- 
ria were significantly reduced in blood, peritoneal lavage and organ 
homogenates of LPS-tolerant mice at all time points determined. 
The levels of TNF-alpha and nitrate/nitrite in plasma and liver 
honiogenates of tolerant mice were decreased compared to control 
animals. LPS-tolerant mice cleared bacteria injected via the tail vein 
much more effectively than control animals (322% versus 3952% of 
infectious dose left in blood 5 min after injection). However, they 
had increased bacterial numbers in the liver (37+7.5% of infectious 
dose versus 13?1.3% pC0.05) up to 20 min postinfection. 
Conclusions: Increased hepatic uptake of Salmonella typhimurium 
in LPS-tolerant mice in the initial stage of infection accounts for the 
improved clearance of bacteria from the circulation and the prolon- 
gationl of survival associated with LPS tolerance. 
Ip6051 Effects of interleukin 10 (IL-10) on the 
antimicrobial defense mechanisms of human 
neutrophils (PMN) and monocytes (MO) 
S. Ziege, U. Buchwald, H.E Geerdes-Fenge, M. Kau, H. Lode 
Department of Chest/Infectious Diseases, City Hospital Zehlendo6 
Berlin, Germany 
Objectives: IL-10 suppresses various effector cell functions of the 
cellular immune system. We studied the in vitro effects of IL-10 
(0.05, 1, 10 and 100 ng/mL on phagocytosis of E. coli and C. albi- 
cans candicidal activity and expression of leukocyte adhesion mole- 
cules (LAM) by PMN and MO. 
Methods: E .  coli phagocytosis and LAM expression, expressed as 
molecules of equivalent fluorochromes (MEF), were investigated in 
whole blood flow cytometric assays after 3 h of incubation with IL- 
10, and Candida phagocytosis and killing of Ficoll-separated PMN 
and M O  were studied after 12-18 h (PMNIMO) of IL-10 incuba- 
tion via light microscopy and by colony count. 
Results: In both phagocytosis assays, IL-10 in high concentration 
(100 ng/mL) increased the percentage of phagocytizing MO (see 
table). Similarly, the expression of fie-integrins and CD54 were 
significantly enhanced (see table). IL-10 had no suppressive effect on 
M O  killing, whereas PMN killing was significantly reduced at all 
concentrations (IL-10 100 ng/mL, 40.92 15.5%, versus control 
46.52 19.6%, p=0.003). 
A b s t r a c t s  2 4 7  
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Conclusions: In vitro, 1L-10 has both activating and suppressing 
effects on non-specific immune functions, depending on concentra- 
tion and phagocytr cell type. 
[p6061 Human monocyte cytokine mRNA expression 
and production after stimulation with 
membrane lipopeptides of different 
Mycoplasma species 
R. Cultrera, B. Lemercier, S .  Seraceni, A. De Carlo, G. Rawadi, 
C. Contini. Sc.rtion offlr@itious Diseases, Department .f Clinical arid 
Experimerrtal Mcdicirie, University II~ Fcrrara, Italy; Laboratoire des 
Myyroplasnrc3, Inslitut Pastein, Paris, Frnnie 
Objectives: Mycoplasmas act on the cells of the immune system by 
inducing production of cytokines from monocytes and macrophages. 
We investigated the cytokine production, and their niRNA expres- 
sion in the human mononuclear cells (HMC) induced by different 
specicr of Myroplastna and from membrane Myioplasma-derived 
Iipopeptides, compared with Escherichia coli lipopolysaccharide (LPS) 
induction. 
Methods: Myroplasnia.fPrmentans PG 18 and lireaplasma urealyticum 
serotype VIll were cultured in BDG and A3 media respectively. We 
obtained macrophage-activating lipopeptide (MALP-2) and lipid- 
associated mrinbrane proteins derived either from M. fermeritans 
(LAMP0 or from U. irrealyticum (LP-UU). THP-1 cells 1 X10" 
cells/niL, after overnight stimulation with 1 pg/mL of LAMPf, LP- 
UU, and LPS, 200 nM/inL of MALP-2, and U urealyticnm 1 Y 
lO"/inL, were lysed and IL-1R and TNF-alpha were detected by 
ELISA. Total R N A  was extracted by the guanidine isothiocyanate- 
CsCl method from 10" THP-1 cells stimulated for 1, 2, 4 and 6 h 
with Mycoplasnia lipoproteins, LPS and live (1 urealyticum. 5 pg RNA 
was reverse transcribed using AMV-RT into first-strand cDNA by 
twice repeated the 42OC incubation step. 5 pL of cDNA was ampli- 
fied for IL-10 and TNF-alpha by competitive PCR. 
Results: All Myioplasina lipopeptides induced production o f  
TNF-alpha more than IL-10. LAMPf and MALP-2 were able to 
induce their secretion at levels comparable to those obtained by LPS, 
while LP-UU showed a low capacity to induce secretion of cytokine. 
IL-I3 and TNF-alpha mKNA were detected at 4 h and 2 h respec- 
tively after additxon of LAMPf and MALP-2. In contrast, cytokine 
expression induced by LP-UU was less evident than that obtained by 
live U. urealyfiarnt. 
Conclusions: Different membrane lipoproteins are responsible 
for induction of TNF-alpha and IL-1R even if their kinetics from 
HMC stimulated with LP-UU showed lower dosage than live U. 
urealyticnm. This result allow? us to argue that different 
U v e a p l a s ~ ~  components stimulate the cytokine expression although 
other inimune targets may be involved 
Ip6071 Acute-phase reactants as markers of sepsis in 
diabetics 
C.A. Gogos, S. Giali, F. Paliogianni, G. Uimitrakopoulor, H 
Bassaris, A. Vagenakis. Departntents (f Mediritie and Clinical 
M h & d q p y ,  Patras University Medical Sikool, Patras, Greece 
Objectives: To investigate the role of acute-phase proteins in early 
diagnosis of sepsis in patients with SIRS due to diabetlc kztoacido& 
(DKA) or hyperosmosis(DH0). 
Methods: We studied 15 patients with DKA and 12 patients with 
D H O  without any proven site of infection (groups K ,  and Hj) and 
12 bacteremic patients with DKA and 10 bacteremic patients with 
D H O  (groups K2 and H2). We measured C-reactive protein (CRI'), 
transferrin (TKF), beta-2 inicroglobulin (b-2 micro), alpha- 1 antit- 
rypyin and haptoglobin on admission and during euglycenna. All our 
patients met the criteria of having SIRS, while septic patients had 
also positive blood cultures on admission. 
Results: We detected a significant (pC0.05) increase in CRP, 
b-2 micro and HPT values in all septic compared to non-wptic 
diabetic patients on admission, while all other parameters did not 
differ significaiitly C R P  values in groups K2 and Hz were 
11.05k1.52 and 10.781r1.76 ing/dL versus 1.89?0.16 and 
1.45?0.27 nig/dL in  groups Ki and H I  respectively. Similar differ- 
ences were noted in serum b-2 micro and HPT. CRP valuer 
decreased significantly soon after antimicrobial treatment and during 
euglyceniia in septic patients. C R P  values had a negative prognostic 
value, being higher in patients who died compared to patients who 
survived (13.6022.10 versus 5.941r0.78). 
Conclusions: Serum CRP, b-2 micro and HPT may be impor- 
tant markers for early diagnosis of sepsis in diabetlc patients with 
SIRS due to ketoacidosis or hyperosniosis, while high levels of CR1' 
suggest a worse prognosis. 
Ip6081 Bidirectional effect of interleukin-6 (IL-6) on 
Mycobacterium tuberculosis growth in liquid 
medium 
0. Zalutskaya, D. Pechkoversusky. Instirnrc gf Prrlnioriulu~~y, Miiisk, 
Belanrs 
Pathogenic bacteria have evolved different mechanisms to escape hort 
immune defense and can even use host-derived cytokinec for their 
own growth promotion. M. aviuni growth Stimulation by human IL- 
6 was shown in a specific manner (Denis M. Cell liiirnunol 1992; 
141: 182-8). The effect of recombinant human interleukin-h (rh1L- 
6) in different concentrations on the drug-sensitive MytoDacteriur~i 
tnberiulosis (MBT) strain growth in liquid nutrient medium 
(Middlebrook 7H9 broth with 10% ADC enrichment) was invecti- 
gated by colorimetric microassay based on the ability of nictaboli- 
cally active cells to reduce dimethylthiazoldiphenyltetrazolium 
bromide (MTT) to foriiiazan. A significant factor was the enhancing 
by rhIL-6 low concentration (1 IU/niL) and, on the other hand, the 
suppression by high rhIL-6 concentrations (5, 10 and I O U  IU/mL) 
both actively propagating and stopping MBT culture growth. The 
stimulating effect of rhlL-6 in low concentration on actively grow- 
ing bacterial culture was observed especially from l to 5 days of i i ic~i-  
bation and on stopping culture from 5 to 8 days of incubation. These 
facts may be explained by the rapid removal of rhIL-h bioactivity 
from the culture medium during active bacterial propagation. 
Growth of MBT culture in the presence of rbIL-6 vehiclc (RPMl- 
1640 medium without serum) did not differ significantly from the 
control. Thus, we observed the bidirectional effect of recombinant 
human interleukin-6 on M. tnberculozis growth in a liquid medium. 
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The possibility of the bidirectional effects of cytokines on bacterial 
growth has to be taken into consideration. 
(p6091 Lactic acid bacteria antagonize EPEC-induced 
inflammation in a CaCO-2/PBMC co-culture 
model 
D. Hailer'.', W.P. Hammes', Ch. Bode', A.M.A. Pfeifes, E.J. 
Schiffrin', S .  Blum'. 'Food 2chnology and Microbiology, 'Biolozical 
Chemistry and A'utrition, Stufgart ,  University Hohenheim, Germany; 
~'In~munolopy, Nestec, Switzerland 
Objectives: Enteropathogenic E. coli (EPEC) is a leading cause of 
infantile diarrhea in Europe and developing nations. Effector mech- 
anisms of virulence factors and their interaction with the mucosal 
defense system are not well underctood. Epithelial cells that line the 
intestinal tract (IEC) are considered to participate in the initiation and 
regulation of mucosal immune response. The effects of EPEC strain 
E2348/69, the eaeA deletion mutant CVD206 and L. juhnsonii 1 on 
immune response were investigated in a CaCO-2/PBMC co-culture 
model. 
Methods: Human peripheral blood mononuclear cells (PBMC) 
were seeded into 6-well tissue culture plates and co-cultured with the 
human enterocyte-like adenocarcinoma cell line CaCO-2 (cultured 
on the upper face of 25-mm filters). IEC were stimulated by EPEC 
$trains and L. joknsonni. Cytokine expression in IEC and PBMC was 
monitored by RT-PCR and ELSA technique. The expression of 
surface markers on underlying PBMC (HLA-DR, TNFR, FAS, 
CD69, 0 2 5 ,  CD54) was evaluated by flow cytometry 
Results: Pro-inflammatory cytokine expression and secretion (IL- 
8, TNF-alpha) of CaCO-2 cells co-cultured with PBMC and stim- 
ulated by EPEC strains was significantly inhibited in the presence of 
L. ,johrzsonii (ratio 1:1 but not 10:l). The anti-inflammatory cytokine 
IL-10 was expressed and secreted by underlying PBMC in response 
to the bacterial-induced inflammation. L. johnsouii again antagonized 
EPEC-induced immune response significantly Moreover, TGF-beta 
as another anti-inflammatory cytokine was expressed in PBMC after 
stimulation with L. juhnsonii and EPEC-L. johnsonii (ratio 1:l but not 
1O:l). Expression ofTNF p55/p75 and the adhesion molecule CD54 
was induced by EPEC ctrains and was also antagonized by L. john- 
sonii. 
Conclusions: The CaCO-2/PBMC co-culture model is a useful 
in vitro syctem to study molecular mechanisms of mucosal immune 
response challenged by pathogens. We demonstrated that inflamma- 
tion and regulation of the immune response is a consequence of 
bacterial-enhanced cross-talk between IEC and PBMC, where L. 
johnsonii exhibited antagonistic effects. 
Meningitis 
JP6101 Characteristics of major etiologic agents of 
bacterial meningitis in Poland 
A. Skoczynska, A. Klarowicz, W. Hryniewicz. Sera ti Vaccines 
Central Research Laboratovy, National Reference Center.for Bacterial 
Menin@is, Warsaw, Poland 
Objectives: To characterize major etiologic agents of bacterial 
meningitis in Poland. 
Methods: Demographic data on every patient were collected 
(age, sex, economic s t a t u ,  antibiotic treatment 2 weeks prior to 
hospitalization). Strains isolated from cerebrospinal fluid and/or 
blood were identified by standard laboratory procedures and 
serotyped. Susceptibility testing was performed by agar dilution and 
broth microdilution (S. pneumoniae) accordmg to the NCCLS guide- 
lines. 
Results: During 1997-98, 237 strains were collected. The most 
common was N. meninzitidis (n= 109, 46.0%). followed by H. influen- 
zae (n=55,23.2%) and S. pneumoniae (n=46, 19.4%). Most N. menin- 
gitidis and H. inj3uenrae strains were isolated from children below the 
age of 5. S. pneunioniae was mainly isolated from adult patients. Out  
of meningococcal strains, over 80% belonged to group B and the 
most frequent serotype was 22. They were all highly sensitive to peni- 
cillin and to other antimicrobial agents commonly used in the treat- 
ment and prophylaxis. All H .  infuenrae belonged to serotype b and 
were cusceptible to third-generation cephalosporins and chloram- 
phenicol. Five strains produced B-lactamases. A broad distribution of 
serotypes was found among pneumococcal strains, of which the most 
common was serotype 1. Penicillin non-susceptible strains consti- 
tuted 5% of all pneumococcal isolates. 
Conclusions: The most common etiologic agent of laboratory- 
confirmed bacterial meningitis was N. meningitidis, being responsible 
for almost 50% of cases. Lack of tnass vaccination against H. influen- 
zae in Poland results in a high incidence of bacterial meningitis due 
to this pathogen. 
[p6111 LOW prevalence of invasive strains of N. 
meningitidis with decreased susceptibility to 
penicillin in the Czech Republic 
P. Urbaskova, P. Kriz. National Institute of Public Health, Praha, 
Czech Republic 
Objectives: The emergence of N. meninfitidis with decreased 
susceptibility to penicillin (MIC 0.063 mg/L) has been reported from 
various countries of the world. As penicillin is the drug of choice for 
meningococcal infections, it is necessary to know the national trends 
in susceptibility to this antibiotic. 
Methods: Almost all of the strains isolated between 1981 and 
1998 from blood or CSF of patients with invasive meningococcal 
disease were referred by hospital laboratories to the NIPH for 
serogrouping and susceptibility testing. MIC of penicillin was deter- 
mined using an agar dilution method (Mueller-Hinton agar with 5% 
sheep blood). B-Lactamase production (nitrocefin method) was tested 
in the strains with elevated penicillin MICs. 
Summary: Altogether, 655 strains were tested. All but four strains 
were susceptible to penicillin (MIC <0.125 nig/L). Some data on 
the strains with decreased susceptibility to penicillin are given in the 
table. 
Conclusions: Given the low prevalence of the strains with 
decreased susceptibility to penicillin, routine susceptibility testing of 
meningococci is not needed at the present time in the Czech 
Republic; however, the monitoring of trends in susceptibility has to 
be continued. 
